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Abstract of JP9048121 

PROBLEM TO BE SOLVED: To provide a 
printing head for ink jet recording enabling 
highly detailed printing at a high speed, low in 
power consumption and capable of being 
produced in low cost. SOLUTION: A plurality 
of heating elements 5a are arranged on one 
surface of an insulating substrate 3. A 
pressure container 14 having the heating 
element 5a provided to the inner wall surface 
thereof and holding a definite amt. of ink and 
having an ink emitting nozzle 7 provided 
thereto as a through-hole at the position 
opposed to the heating element 5a is formed 
to each of the heating elements 5a. An ink 
container 2 filled with ink is arranged to the 
other surface of the insulating substrate 3 and 
the ink supply port 4a piercing the insulating 
substrate 3 to supply ink from the ink container 
2 to the pressure container 14 is provided to 
the center part of the heating region by the 
heating element 5a. Typically, the heating 
element 5a is composed of a ring-shaped 
electric resistance heating element and the ink 
supply port 4a is opened to the center part of 
the ring. 
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i ] ttttsfr > MfEi&ftStt-BcKSS tut 
9/i;y^7 Ftcisvvc. 

UmiKlk tTmfie-f y?ttftyX;l^j^j££*iMfE4 
y? fc-s&fiff^-r&JE^&k , 

m&Lzti. m&-i- h K-fimxtfmitmftcotimiz £ & 

[ m&m 3 ] HuiB^w^^a^ t x ~> t astf- * 
<otESWg*t?6gMfr £ mss w ^ ? - yc- JS ft $ -tbt & COT 

h fzfrconm&iFm&*mi£m*iknmi§mzmm $ 

*u MIB^ft^^SB^tB^^BTlSS^ixTV^IB 
SMI &tz&2lZ3dm<7)y°V y^^7 F. 
[fW<JR4 ] miZ4 y?tt&fl£l?SP LTfillESHJMfc 

RA«»ft^*fClr^||*fll3 fc:3B»or U y^-y F. 
C ff;RJf 5 ] BiilB^*»^H5iam%*^iStt iiT 
v^v>®(CH«iB^ y^S&a^JSSft. mrlB*&fi*f*:# 
mrlB^f y?®&co£cwJ?%< t l>-m&m&fr 4M*if 
lft^4l >-fil#> 1 JBfcffi*«r U y?^"/ F. 

^kt** •? . y >-^o4"C.^{CHutB-f yrmtffitfSfin 
-t&msmi £tzi±2izMm<vTvy?^-v f. 

<7)»f o m Lmmffi&h & i *ttttf?«ijfi **rr * «* u 
p-r s fs*tf i ^ fctt 2 iztmnr 'j^mk. 

jctct^o, MiB^r^t"C.^('MfE-f ytm&fum 
wthmmit-tzi^zwrnT^y^^v f. 

IB-f y^tt^fL^PiSfltJiJJ'lBl-^BufB-f y^«^ 
ryy^y f. 

[ l*£JS 1 0 ] tut El&liStt fc *5 v l&ffiSHMls&V 

pna»w*$<i"cv^4iii*«i7!;S9u-rhj&>i^ 



tzsm&yyyf^ v f. 

[ »SJS 1 1 1 mf EE* Wfff^M^) a % m K-f > 7 tt 
lTbMl 0V^-m*>liItClEt!i<07°Uy^-y F. 

[ff^n i 2 1 friESi^frffly^^frfE-f y?Bi&s 

XMz\Zi-?xm£&7—'*®&b =5r-5TV rtM*>'tulE 
JEE*S»fc:»»tfe<it 1M11 v^* 1 1 

JitciEaoryy^^y f. 

it. iiiE«<oj£Bfc:«HE'f y^i±ajyx;^*rap-ri»i* 

1 1 2 V ifM> 1 JStlEffi^T V y J?** «y F . 
[000 1] 

C-fy^^ctoTfE^^ff^olEII^S t 
WL. nt,z, Zfflfoizi^xJ y?&WkLX4 y?* 

izfrnzmiZit. fm<7>fmz£y)jx)vt>tymd& 
m.mz4y?*m!>. mmmtxtmz'tt o^yiv- 
x ••/ ftu y^co'w f\ y^iitaigp^ii 

[0002] 

a. v-Fro-fe-y-t^ftffl^ix^yN-Fffi^C*^ 
B^. /N-F3tf-HSi:LT. ryy^*^s.tt# 

TV^S . T y k LT««*>KflM<75fc<0#*JM: 

mixj yrzmxmzmmz-i*:. mmmmzv-yh 

(dot) ^cl--f y ^ 2tIe¥ L . ep^lElfSrlifK-r * t <0T- 

* s 7tJ6com^fs:^** { if ^ l < mm zti& . 

L"Cs lfflory y^-y FSrffl^T^WSS^F 
•y Ft0lE»^fi :; Sr^'S.J:3tc-r-l»^a6. -^y^y'x-yF 

ryy^ffloryy^^y fi±. Jfe^xfriic^^o: 
*/i^-$fe^^£iea^6raj£k$i-ia. ^lt. *e 

fi. F • y jl — f • 7°«otiOkx-y y* ■ y A - 

F ■ ?47cr>i>?>bt,ZjmZil&. OT, x*rt"¥-» 

fiaw-r-Y f • y a — f • Nr^r'jy^vyKti 
•yy • yju-F • ? j rcorvy Fiz^xmw 

[0003] mat. t£*wM f • y^-F • ?4~r 
<r>4 y? yi y Fry y ^<or u >n? FoBfBlfjS 

[ o o o 4 ] r y y^^ y F l izn. mtf.coWMM.im 
x-h h 5 tf-^<rmK&$LWgz ttfzummk 3 
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tfftmztiz a y mm, 2 vrnmsixx . 

-f y9&w§4bAy9M&m&6 bA y?w&JX)V 
7t&mft>tLx^h. Ay^mmm4n. Ay9m-%b 

2»hW«nA >?wm&6£.A y?&mkthti 

«»**3£jgi.i/ovs. >r ^jiis&ssefc: 

ft-r & x o tzA y7BtmsX)is7i)*&mLx^& , mm 
mm, -mm^^mm-htzmz, ztihimmiz 
BtfLZtix^z. -( y rutins x>\s7(,zttfa-f$>£oiz 

5HfcS-£4£fcfc:«fc9* Ay9Wm%s€>n<oAy9 l 

2&$m. wmL (M?£9) . *<?)&jjx'A y^nttay 
x>v 7 &®cr>4 y 9 wmmym-nmizmi t . 
a yrmsamm ■ mm Lxmmmw.mm\,zffim l . 
Ay?mm-*Kh. 

[ooo5] -fy^yx-yfr'jymi «--f >-^tt 
x. &sm&ffm£->x^&&nM ■ m^m^^-w 

t>i,zMfr< -t&ismwi, 9 . a y?w&<g4 . sbs* 5 

[0006] ^-Hsmizmmztix^z 3 0 0 d P i 

(dpi=h'7h/^fyf. 1 A y-f- (25.4 mm ) 
S9<0F'yF») <W!J^^»FB, HJP«tf>lSSA* 
2 0 u mCOA ypQkitiSXfr 7^80wmf7 f-Tffi^J 
LTflUKSfU., «S«oaSRI«^'y K-Ctt. Mttf6 0 
0 d p i CDA. . y H T(i 4 0 ^ m t° -y V 9 ttHl ^ X 

/F£ffi?iJU 12 0 0dpi CO^.-/ FT'{±2 0//m bf>y 

*x°A y?\k\&yxiy*WML%tft>\tti:t>*j:^. mn 

mm^ZZmt&fcMzii. A yfcom&cofztbco&M 
ttU »(:I^tSvjSfiL*tJ.^» 5£^)if LX 

*H£1^ Ufca'yn 3 fc L/C 

fflv\ z oimmfc 3 buv^77^ m&$>u- 
■fmxmsiz * <o . a y?mw§4*t>%ifm5 , -o? 

d fc. *«r fc fc 3 0 0 d p i fcffiS-f * f -y 

■f- (HBPt-y^A. rmi80//m) btc&ZoizA 

y?Bkm/x>u7Z2m<,zmwL. zoxotttmsx 

)W\7 afcq±ffiyX/F?tJ7 b 2:B8Pb->yf-A<7)^c7)Eg 
H ( i ZX'MA 0 /x m ) fcWb £ b X\ 

&m$i<r)-*mt LXii 3 0 0 d p i mxfo 0 . 6 

oodpi wiBfi^Steitte-rsr y f £#s 
fcifHHf , i o wmftKor y * f znzzb 



®mk3 1 txm^&ztizx o , leiift^jEtT^ 
t^e y y x -y ^ c k ^ffi fc * * . 

[0007] H8{i, X-yJ^- i^jL-F • ^-fTfO^* 
coryy^^-y F1£^LT^&„ ^**3<0|3Itffl| 
(c > 9 2 fc 5 fir v . Lfe* s 

o-c. sss&^w y9tmms6v>-m&A y9vt&; 

X)V7 fc LT^gftcMP ffiSfgj&W y9m^ t SA fc L 
■ 9A~r<nrv v F 1 T'ti, «fBI«#:^ffi^ 

^ftttmzmz-mizzmfos&ms. a yftusm 
m 6 <n^^m&mm&fccrmffi\,zmw. t^T^ 

S . x -y ^ • x a- F • 9 A yayT y ^ -y FTt> , 

aso^-fr-cse-rs - fc k j: k> , aaftconta ^x/^ 
*stt s - fc . #«»o^moii/jN*«i 
i. x ismto&fk&zmti zktfxzz. 
[0008] bzhx, TvyfztmLxmm-t&z 

Tvy9fct5^xMm%j]t:mMLxmm-*iwm\st: 
mtz-rtiMzii, 3mMmmj)<7)i&m. & 

[ 0 0 0 9 ] A y 9 i?x. -v hX V y^fgf&ffcffleOtm 

btx. mmjL. wm&. wmm&znjsxmix 
\^<mt9y9)v (Ta 2 N> msmmztix^h 
t\ ±MLtzXo%mm<7)'mtt.<m&frt>. Ta 2 

NtCJt^T $ t>lZim>m*±Z^T i A 1 N{f m&M o 

s i mmz.b'nmi&tmmh. mtfwemmib lx 

«!ft$tlTV^. 

[00 10] 5B»*5{i. ^-f F ■ iszi.— F ■ ^>fr« 

ry y^-^-y Ff&fiif, H7i^tJt J: a cm ^^ti 
aj y x/f 7 <ottr<otiaf tesn $ <x. ± fc , x -y ^ - ^ 
jl-f • fA-rvyTVy*^ ^x-htiiL msiz^-t 
i. o izmwtnA y9 jmft^H6 co^+ciea$ti€. 

Et^jii:. y9ms2<r>nw,zmmstA y9atmsx 

fc fcfffcfcfiTu* . 
[ooii] 5B!ft*5 nmmii. Ay 9b (onmmm 
vm/s&* 9tfcNR8m<?mmK.£ zmmtmrnzx 
mmmwtmmb 3 fr^MMRimmnmikKcb'z 
BWtLT, mwcotmm 1 l-cftasfi**^*** 
v^. >f 1 2<o*mfc LTiiasfl^RR^^f roatst 

[00 12] 

[swa^jWftLi 5 fc-rsms] ^ y^^'x -y Fry > 
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sK^-iJtfet. 4 yrat&s xtwmiim&<?>'m4k j $> 

Z.mmz^&J yfmn*M Xti«WDh5 < =5r 

4. io^=5r>f y?m*mft- fmtstxmikmm 
cowmcommizmmfr* ozb £*s&*-«. t . >r 

mmsmizbmtix^hzb&m&ztih. mm 

[0013] IfeliKftfc LT«. 5Hii£»lMttigft**?ft 

s*ut >s«<5D( j*hc . mmmmwmxfo 4 r>v 
<nwb <o . 2 Jtffia&esHsraa* * 4 ^ststt t l t . 

s«fi6*^F JiW^> A*i«<o £3raisa<ttb<c-r4 
zkte?xhfrt>*x7(mx'b&. 

[0014] -1jX'$mffig.T<03ttt<7)mfo&m^i%r& 

izi&. zcvm-frtfwmmtLxftm-t&ztt.zzox, 
m^mmLfflmx-miLx 4 y^zmmzithtbtm 

mmtkt Lx&mLtzWr&Mi. msnsjizmm 



[0015] xmrnsmti. T&mvimm<?>wt*wsi 
mx-h vmwmxx'b^xiSiZXbX'mg.-zimzTv 
y?^ y v zmm-th ZklZhZ. 

[00 16] 

it. mmfaymmmmfouzmw.zi\tzmw<rm* 
*t«ru mi3mkmz£r>xmmm<r>4 vfzisa 
mum* >?<omt ■ BmrzEMzx^xj y?m 
& j xivfr <w zmmisitxzmzft* a yv y? 

m^mmm^LmM^lk LTmlB'f >9UkftSX)V 

mm&timM y? *~%sm&-rz>i£ftm$kb . m 
mmfttnm-tz i a ran lt wib^ 

[0017] *fKBfc33V^T«. 8»<!0«rEffi*«H^ 

umiz x h ■< >?crm:ffi&E3}£tt3Li l zfm-?&mmz 

[0018] ^/t. *SMHfcJ3V^-CfBR*i: LTJi. ii 

->x-m&2tth<7)tfifr£L<&mziz. :<^, 

o izmmmm±izmfcmm£W(if2> zttf. 4 ywt 
ft$m<7>m±e)*:iibizm& lv->. sa^cogawt^- 

mmtt-r&vmvyrtf.. ^mLtzm^um^^m 
tthvmnm&b-zmfhzbtfx**. zti^m 

olz-th. 

[0019] *%mz&^x. 4 >?nmi.4 y?mk 

7ilzmMttm*)b'(OX o izhWMt&ZbtfX* h 

* y7mw*i&mLx . mmfctf4 yvmiPteofr 

%<b i-SEtrfllfifc-r hXolz-f&Zb tfX' * h „ * 

aK^rS-tafc, W&Z&f8.LXi>£\>\ 
[0020] *E**»fc*JV^ s >fy? 
tt&TLk-f ytwuxsx^ktfftm-h. a y?v±fty 
X)v<r>mnmmi. a yrm&iknmnm&bimm- 
frj y?m%i : fl<7)fflnw.&J; 1 9i>Jz%<-t&zbrf. m 
tLw mm#Mfr*>'( yfUftsxMzfoixmt 



(5) 



i, =f-> ■mm btox^h pimwmi&fflzmi h ttx 

Mfflk:iJ££^j£U z&mnmwizj y^ntB/XM 

[002 1] 

[^tfOHJS^HI] jzftWcoy" U y^-y Fli. _ti£ 

X . # F -y hO^^ri: ^-e^^friOiJff^C^^ 
fc&&&BT\ -f y^ftfcEttsSI ( y?Jn»^ 

is) tzim-thj >7m%tfizi&&mmzmvtzi>co 
x-foh. zlx. &m.mzit. &j±t)®mz&^x j y 
7®%siitttft-t&izmzzti?tij y^attayx)^ 
istt, mmmmm.bLxErh^t^y^^t^ 

[ o o 2 2 ] H9ti, *wmm t t^rnmmmiza 
•g»#ffln-c$> & . 3 twi?L-c-$> & ^ytmk 

4 ^^«*§7L4aSrffi'9Htf t J;dtc. 1 flDJb&^fc US 
Vm ( 'J y^) #c0f&SM*5 a3&MLTUS 0 U y^ 

*t<7)#Jiiej8 1 3*^^-rti««gtrfe o . wmmk 

'C**fB»»5afc:anrrS4J:'5fc:'5rr>TV^*.. 
[0023] «a«0jBEfBTfcifi^«: J: 5 l=. i «5ffit» 

II 9 C^fHR* 5 a <73 J: d fcHMfcOHttfti: "$"5 itC 

Sa^W:, ^i?^>f y?m&Jl4 aSrlXOffltfJ: 

* I) . JjLbOl 3 LXr 'J y^y F 2r«fiSi-r?> £ t 

JfcJ: 0"t/J«T*)-5T**Ofi«*T«l^iaK:>f y^ttffi 
fe^«=SrS«fex^l"¥-* 4f6S*fr«:#4 £ kit 
X'%h. 

[0024] »R<05B»*5 a<75##t±. #— O'J 
*t=»^ftt«0T«=Sr<. RGWRtf^OfiL'J y^ 

fcfflv** v^ixtc-frJ:. BSfcfcSaOin 

Jft««w^±J5rfc:'f y ?ttajyx;i^ies$*i.& X o 
izth. 

[0 0 2 5] 01 0(a),(b)(i % T'Jy^-y F<0 1 F 
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3 KSlK: WCOBrHBTfc £ . 3 J: 0 0^ 

T*«i±. 4 y? 1 2 3&%*S*i4>f y s^- 
ft. y7m%i±m—&<7)j y? £ttart-4«»o-f y 

9UL&JX)V1 izttLX&Miz&WbtlX^Z . £*z, 
M^5a^Itt f&3£-f£J: die. «JC<7)|&iSf Bl 1 
lCi-oTSa^fLTV*!.. — 2r, 3 J: 90^ 

±*<oaj*«. # f -y b rt amjjmn 1 4 t* 0 , e 

*®»14O«S8<0-3^l6lftaM»c3KS*iai-r4fflfc:, 

y ^ «*^?L 4 a h jew l t 4 y 7 tttas y xjv 7 amif t> 

tlX^Z. 

[0 0 2 6] 01 OWJCiRTidfc, ^y«4 
a <0H!Pgt4fl!*«r y y9*^>v Ft BKfcSftT/h* 
v\ 5Bft*5afe:il«LTSBftS-ti-4traB* 

c, 4y?w&si4&n^y?tf%itL. 4y?®te 
7i4 ammmzmmzti&. ±*z. E*s«i4rtT 

M»5ac0j5ftt6^ y^l 2fcfSfiLT««S9i: 

Si4rtic*wt<o>f y^*M y^ffi8 1 LT-f y?tt 
-< yftfmmzWMZix&ZX'MWtL, %>mz£&®& 

mxHmn.focr>wmizma-t&i)K ■i^miz-i y?ms 

#5aOSH»fc|S|^fc:. ^y^«^7L4a^^-LT^y 

^>tiTV-»S. -r^r*>*>, *^ru y^"s-y Ft*5(t 
*tff J; < . ^*^7-y y^'V y Fco?6M#:*M y^ft^ 

izmtix^h* 

[0027] tz*>X\ ■< yfitjL-ybyv y?<7y\> y 
VlzM.^ti&Xo%m'by-'(X<?>mMl l zi3^Xli. 

sfistfi-eifcK-ri. tm&mmmzit'<xi&&. 

lzffiixlz<^zbtf%it>tix^& I«K 

Hlt«a»8f5tBff6ff. «WBf-A-A, No. 3, 199 
5¥) . Hl0(a),(b)fc*-*-E^S»14fc:tJV>T> 

-< y ^ **&tl 4 a fc y^ottaj X)vi am ummcf 

m^msm-X-hh^M. ^ftSaKi&Mfrfc: 
iO>f y^«*&7L4aW3&^fflt^c:i:T% -fy^ 
ttajyx/P7rtojRffl«Bko>f y^ «t 0 t/ti«ffis 

id^ffl^L, -ix^io. 4 y9<r>Km$tmzxz> 
m&EMn y?o±ftsx/i,7mizi>^ttt>iiimt>tL& 
ztt%^x, 4 y fzntx-t ■&±x'mmzftm-r&. 

[0028]*4Ui. E^SIs 1 4«WiB»K*««R 
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tn^-sizim* izmutm t h z t ic x o x 4 y ? o± 

K. 01 0(a),(b)t:tJV^T#ffl!Wfc:Afeit4J:3^. 

( r^f Hits ) ifimnzti. fmowmzi * mts 
tf4v7vk&;xivi>mz%&'$-h. ztuzx*). mm 

[0029] — *\ %g&&5 aff)<%mmzli^ Hi 0 
(b) izin-tX o E*j«e» 1 4 fHcDSmtfWmt (H 

>?®&frt>4 y?m&L4 aftizimvmfyj y? i 
^^**Mi^isiT^*-ra. -< y?ss&#>£>?My 

7<7)ffi.Mz X K> . WKftc 5 a ON«WK4«fW>fe<i* . 
[0030] ^OWtt^fBSHtftftefc: 

[oo 3 1 3 ;;t. -f yrcottftmum— <DK-y h£ 

MfcJEifc-tttff, -M&<r>4 yfZMtSgmtzX 0» 
* J: < tttB S i * i 3 4 . 

[0032]±lL/iJ:3C, ^«c5 a«iK« 
II lJ&*»Jti?>itTV^4. ttttRl 114. -<y?12£ 
tt*B-f ^y^ttttftWSft LTV^c i: izm*-. 

■s*it^4. ±fc. z<nm*mi i«±t. ^y^ft 
« i ^ f&&mmi±. mmmizit±mmx' 

*>9. >^12k««rt-4fcOT*&3&»6fBft«c5a 



[0033] fc^^T'. SB** 5 alzmm-f&ZUZZ; 
~oX3&kLtimte. E;&^14#|»li:l6*S*3*rtl 

yftLxmmL. j y^^mism^m^fsm-^. 

ZZX\ »2ftft5a<01ITOai5{aWi^S«*3OJf§ 

%f&£ffl&?&mmiz&mi,zn< -?& ztt^t t>ti 

y^m^n^y^i 2tmmLx^&ztfrt>, » 
3tf\z-hisy7t%&zt z t tfxz 

tit. 4 >?m&L4 bm%&j:?%m%^L\mz%L 
mmfc 3 <r>mmt,zBf&.-t& z t x-msfetih . 

[00 34] iOr'Jy^-yKtll _B£L*:J:3 
IZ , Ayjmtx/ X)V 7Z'b lZl±nm%i 1 4 *i^Bi LT 

v^*>^. K^-r^ff^ss 1 4 isuzimmtf&fcfz, 

ZblZ%&. z<7)Vmi±. MflsCi-^tMLti^ 

4y?<nMzm%ix<&m-z>m&frt>. m&mtmi 

X-mm-ZbtiWtLW £tz, ff^WH14(4. ^'7 
•CSS. ^^iz. 4(,zm^X-t yfnt&JX 

)vi £$tsm<r>mi¥Ab Lxm&mGm&em&t 
m^hzbizx*). wmzmmx'%. nx>. jyfvtai 
mz*mz x h&x^nv^ y?<v&wtw&X'% h 
x o iztp o , x K> m*mctt&&to<&m*k ^y? 
&tis&t& z b immz%: h . 

[0035] 

immm] mz, mmmizx^xxzwizz $>izmv< 
[0036] mmm Dim. *mx?>mm i <n 

4 y?i/j. -v hy'V yf^y wwffitm&fpLX^ 
zm^x&K). m&mft3cowmiziz. mtwmnm. 

a?LS-*-f-4BSG (borosilicate glass; *^-f& 
*7^)I14a*>1IUUl.. BSG|Kl4aC0# 

ti. v y?w?mm s a tm» t>ftx \ » & . 

5 aO^Mag-fb^-'J ay (S i N) fcSV^iBSG^r 
ic. Kill l«HICIi^SS«alIl 5#'l£tt 

^>nr v ^ . v yrv&mifo s a<D*>b&ftizttfc t 
x . mmm 3 (c«sii?L-cft & 4 > 9 «*&?L4 a 

jft^n-CV^. -eU-C. BSGIHaCIl T^S- 
6l:li A y?m&l4 a(~IE*f-rS^C mil?LT' 



(7) 
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14a£<i®fcU #JK§I1 6 fcfflffli: 1 

4 #>\ >r >7mmsxfi< 7 r t tjass tut z t t& 

[0037]-*, IBIifflfc3aXiii0gtCtt, V? 
ttiB y 7 t:^I<or 7 x f - -y ? Mco v ? 2 # 

[ 0 0 3 8 3 act, Zcr>7°V >?^-v H 1 co^jt^tttc 
[0 0 3 9] a-f, #5XS«Sft3^BCTa 
(7)09 tiS Lit £ 5=5tfM14 Ojuiru tS(Sl OjumO— 

gKd* tfe u vy^crmsm 5 a t-m-r^ . s t. 

[0040] act, Ifty'J^y (S i N) fcSUte* 

(bsg) %h:<vm*mcvDmx°fm 

LX^?-->7'-th Z t IzX-oXtmm l ltrffM 

t i>$m»5 antmsmzmtmi 1 tmmm 1 5 

■Cfta-ti. i 0 fc-T S . 'J yfVtW&kfc 5 a 

*.&«wattt, mmm^mmmmmm^n^xoiz 

[0 04 1] i0i5CMft5a, tt&Kl 13«« 

A£mC0ff§-C"BSGMl4a€r^H-r^. *eD<9*>. H 
m* 5 a t ^ CflT* o TSMSWK 1 5 KtfKltStt 3 
^ItStt-Cit-f SISP^B SGll 4 aCMSll* 
i3C. BSG^14a2ry^--y^ r LTSPi: 3 5:-l. 

^&ana^x.yf-v^n»*-fft. £&t, 

*W36»BSG«14a(=^-&±T. CMP (-ft^«« 

*&*lfc.rfcfc:a:S. BSGRl 4 aOftOfc. 

s i NM^fflv^J:3(:LttJ:v\ 
[0 04 2] JiLhOi-ptU^XhtioTWPgP*^ 
J-** h Tft&Ztlt: BSGlHa COmWlZ , T/WS- 

iH^fs30SffifflItfcv%Tli, «SSDXtJ;oT. flf* 
it5a C0ET^ST««^««: 3 <TM £ # 5 0 m m t 



[0043] mz, t*-A2lDX£fflVv£\ 
5 a«4"C^fiIt. *e»S*3*>JSffilia»£ttSl() 
jamtfH^ffil&Jl^afcBHPU &JKM16 
ffl93&^*@2 0AtmW-f V^DtffiJL7^HJP-^*. -£<7> 
flL BSG«14a«HlPWF«i»k:?aHrr&U'> f Xb* 
**l/0»HJU BE*«MS14*»jjW-4. 

[ 0 0 4 4 ] >f y?ak&SX)U7 (4, ^AWTWKia 

W.£40Mm-?t>l.X&flL-t&ZtX\ 60 0dpi£O 
7ijy^7W«$fi§. |3|8tt, 3#lfcJLh£:JS»J 

kLT>f x^ttffiyx/uofflWfitB^-f^ar. ££>t 

SfflWkOT* U V^ y H S i t (4V^3 *T*> 
[0045]*»t, Mft3«Iil:77Xf7? 

13 (H9#BS) ^LTSBUSix, (f^SSS^ (TH 
iK) t^Ur'jy^** (^H*) coK7-f^<. CP 

[0046] 2 » act. ±IO»] i xcrm 

mxmey-mzi&iLximztL&y'v fco 
v^t. m2^m^xtmth. 

[0047] jggffli!3i^«0»5a, ffiltill 1 

1 i:R«K3S?f*-4. -?"tT. iWSi:, «®0 
GflgP3at^y^tti^?L4a ( U— «f b'-A^^TUn 
X) tmULXUK. ^5X*6^tiBI»ffl|f]!i 

t. jee^j^ 1 4t^i mtfm<o< sr^Sr^-zu 

FJPX^rt'tJr^-r^figL. -O-fQtftyXW&ls- 
■f b*-AjDX^t't J: oTftt^ » -f-LT . SaBWl 
8 Srffl^±3*«J: d t JttX$*tfc«SliaS«c3 fc#A-«t 

tt*&?L4 a*4^(i>f y^attay X>U7 cTjjjuxlzli, ± 
a^coi^-1f fc'-AjDX<0{l*»t. ilvx^ Srfflv^K 
fCtt-f^-Vx-yf->-X (RIE) J^^fiEbiBH^^x^f- 

[0048] OlftM 3 » *3MHt=»^< r 0 v 

m±. ±M<vmv>?Vi<Dh<oizmt>tiZc^> mm. 

03 (a) —(d) \,Z*ti?t\jrrr£ o iz. HC^S'J Vi/ 
*, RW*«5»R. JftStU^*, 

si? h y y 7 j 8ffi*m^& z 1 1 J: *) . ahu^em 

W 1 Timtif 10m mX'h 0 , 3u m<7)Ktf-;l^-^T" 
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[0049] CWtWOEWCSi-idtc, ■< 

U -fy^tc*«-4ililBESIBI<^c#S*«/NRt=rSi 

[00 50] <£tt0f 5 > 1 4 iDUttiiFTOtt 

7 RtiB J X)V 7 BO izmt -5 7t f— > *fl£K<0 1 CO i: & i 
6. l5lii«ioifw-iM«l 9 2: 

*i.fcflE*»»i 4t*tiruy^» k**lth 

4. lOr'J^vHtt. SflWl2i:IW«¥iT. 
fcjtf L . -r-'-gEMfcortfit 1 9 Sr^rf & «t 3 Jctf-^-fi 

i7c< zbizx*). ®%iz$m-t2>z 

[00 5 1] iMMft 6 > 0 6 [ZTp-fy *jy5"\ y F 

§USW2t:iftBjLferyy^'v.-/Ftt3v^T, #y\* 
-«1 7 fc, *A'-si7(0« 

2 0 fflkDffifc* 17aJMU Z<mi 7 a 
l^h^ i FieSt^l5l|j«*2 0^?5*$-li:, Cco«IB££ 

»km«#2 ot4 >?w&;X)Vi t<n$m*~ 

^Z%bdt-th%><r>X'h&« 4V9*t&SX)V7\^ 
M17 a.co%ffit,Zf%n-$-&£ot,Zl,tz. fcii. 

4 <Q\*fc}f|l 7at^A-«l 7£0«I 

[0052] .rcoryy^y Ftii, Jyrcomfflfe 
m **>fe, -f yraktxsxw tmmi&fo2 o* 

fflfcWBI) *»1 7a^$(Cj: l 3S«-rSit* i aj 
S^KOJ^K*— £tc-t& £ i: *«aj*S . -fV^jg 

sojftSEasitfj&^HK 1 7 £ 2 oiicio 
a. 

[00 53] 

[fMH<^»«] J2UJOTIU; J: o (c*WWi. #F >y F 

iiii-rs-f >^tt*S?L*i(eiS**t:a(t6Ci:fc:J: 0, 
«^SBSK*m*JHVvt i) . I^EPBiJ F >y NaH*flt 
/Me-*- Sit **sr«8*==Sr 0 . /hffiTEfHMIBrr yy^ 
■y F Sr ffin x h X'Wm.X'% & Zottht^o %&tfh 

mm* mmzm< -t&zt%< iswmijinzm* t -r 



[0®<OiS#^BH] 

[01 ] l wry v^-y K^BrSfBJt*^- 
[02 ] mmm2Tcor>j y?^v H<^R3txesr^ 

[03] (a)~(d)tt. -eix-ffu *R«oSHM»K^tt» 
^ 3 Pffi0Ti)-g.„ 

[04 ] mtmwrv ^^"s-y ft?m y?m&kr> 

[05 ] f -^»EEA«S^tt4r 'J y ^'v-y F£ 

[06 ] U y*^y H^Brifflf J«Sr^— 

graSBr#tM0-C'S)-g»» 

[07] fi!*c7)-^-f F • isjL—b ■ ?J7°cr>7°iJy3"^. 

•y wMmmmzmwi- &-mnwfflwmx'h2> . 

[08] »«i7y • j^a— F • *47<ryryy9'^ 
•y K<^»fiii^*Si^S--^BWflS0"C**. 

[09 ] >r ynmut y >r«osBs*oaf3««psr« 

[01 0] E#§q»l*lT<D>r ^^«O^I6S:ittWrS0-C 
S)o-c» (a){±jn^^^-r-g.Brffi0, (b)ttj$fln^* 

[^-f-^SJBJ] 

1 ri)y^7K 

2 >fv?8» 
3 

4,4 a lyim&g 
5,5a 

6 4y?M!*m%i 

7 J yfot&JXiis 

8 -rv^a 

9 ^ 

I 0 ±# 

I I mm 

12 

13 SIR 

1 4 E*«» 
1 5 »^¥IS 
1 6 #JSM 

1 7 *y^-« 

1 8 mmm 

1 9 P"1M 

2 o mmmw 



